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05.211 DESIGN AIRSPM

 gldders to a V_ grester than .36 times the

~ should be submttted.

s 1. : The valuea of the design airspeada aped.ﬁ.od in

. CAR Table 05-2 are minimm values. In certsain cases -

" 4t.may be desirable to use larger values; e.g., .

- utility type gli.ders designed under Class III (see.

.- CAM 05, 01) or high performance typé gliders designed
- under Class II.  (See CAM 05,70] regarding the -
 possibility of accidentally exceeding the placard
~.speed,) In order to provide for a high suto-winch

- -tow placard speed, it may be advmtageona %o use
e higher doci@ glidi.ng speed., v

' i

e rhekmuesspecimdinmmmos-zham

been determined on the basis of studies of the "clean- .

‘ness" of current gliders. The values of k for Class I
- . gliders have been set approﬁ.mtelynzh:lgherthan

the values of kX for Class IT gliders since blind -

fnyinghchasxglmgrsiapermittodandhighar

opodsmapttobeencounteredinrecovery(min—-il

_advertent attitudes. (uh.ieh miy be obtained in blind
‘flying) than in normal’ ‘§l4ding operations under good

' conditions. Since these constants have been ' -
 established on &’ simpliﬁ.ed basis it is possible that
they may lead to irrationsl values of V - when applied
- to particular cases, In any case it 'l:!.ﬁbe - DR

mmmtc doaign.cms I glidors toaV grea'tm- '
than .4 Mtho tem.nal valociw or to Sa

velocity., In 8ases when the value of V. is bssed on N

: tununnvolocity, 4n accardancs with t.ﬁe -above, calcula— :

tions lubstanthting the valua o.f tem:l.nal velociiv

Reviai.on to Pago .2-1
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05.21% BASIO FLIGIT ENVELOPE :

e ¥ In 80 far as CAR 05 2130 is coneemed ‘the ba.sic

.| flight envelope or V-n diagram is a locus of points
. representing the limit load factors and the
eorresponding velocities’ for the design criteria
‘speeified- in GAR 05.2131 'bhrough 05. 2133. ‘

. 2. A sample basic ﬂ.ight envalope is shom in
" Figure ,2-2. This envelope is contructed for a _
Class I aailplane of very ¢lesn design, having &
full cantilever wing. The basic dosign featnres
are as follows: \ _ ‘

} I/s -8 = 3.5 lba. per aq. toot.._ |

'R E&apact rat.io) ' -
n (corrected to R of 12) = 4. 6 por radim

e (u:l.ght of Id.ng) a 1,5 lbs, per nq. foot

L Inaecoxdancewithcmos Table 05-2, a value otk 61
should be used so that the miniwum design gliding speed
, _-\-.‘uhichcoﬂdbeusedmldm&v-‘a‘"z 114 mph.

. The corresponding placard "Never exceed" speed would be
»9 x 114 = 103 mph. In this particular case, ' however,
1t is assumed by the designer that a somewhat higher

} phca.rd tnever exceed" speed 1s desirable 80 a design

Vg of 125 is selected . (corresponding Pplacard "never
- excead® speed is .9 'x 125 = 112 mph). The construction
of the 'baaic £1ight envelope for this sailplana will be
_ontlined 1n the .f.olla':l.ng sect:l.ona : , :

05.2131‘ - . . .
4. Plot the follawing equstion to cbbain 1ine 1 of the
‘ positive par&l.on of the V-n: d:lagram. (See Figure .2—2)

n = v2 ‘where n ¥ maximm podsible positive
1%%s~ 1imit load factor st
: .~ the speed, V (uph). Thia
is based on a cL max.

o | - (dymamic) of 2,0, |
o jb. Drew a vert&ul 111:. through the velocity correaponding
o Vg (line 2- of ngnn z-z) 4

s

Revid.onu to P‘ago .2-2_
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05,2131 ‘¢.. Plot the rouow:'mg equation to obtain line 3 of the
S negative portion of the Vo disgram. (Ses Figure . 2-2)

n - _8%3- uhere n's . maxigum poaaible mgatﬂ.ve
~unit wing load factor at the: speed

R, This isbasedonach
(dynam:l.c) of. 1.0 (negative).

05 2132 Whan app]ying 'I'ahe requirament.s specified in CAR 05 2132 N
the .f.ollcling procoduro shauld be- Iollc'lad: g

: Dm a horisental 11ne (I.:Lne A of F:lgura. .2-2)
thraugh the greatest velue of n specified in
Items 5, 6, and 7 of CAR Table 05-2. This will
© interseot 1ino 1, drawh in accordance with CAM
o 05,2131 a, at point C and will intersect line 2,
» dravm in accondanoe Irlth CAM 05 2131 b, at point E.

,p.oiﬁ.od maneuver loa.d faetor - 5,33 | R
The gust relieving ra.ctor from CAM F:igur. el /\
+R=1 18 685 for s = 3.5 B0 ror th:l.s example, )
‘nm 1+~68_5‘x_ 24 x 125 X 4.8 14490 2 5.99__ L p

;-?vmzss\/""s.é - 5.5 wgh. R
(65.5%) e
~---[<'391‘,__ ) - ”] ﬂ

. The greatoat positin load factor of the thm o
values above is 5,90 &nd it therefare det.ermim PR o
. 1drie 4 of the basic flight envelope of Figuve .2-2 R e
S 1 ‘should -be noted that the positive portion of o L :
©. the’ basic flight envelope is repreaentad w the
i \ﬁmomEE'oiFig'aro .2-2. o

o
8
o

|f=f. '-*:IﬂI:

| " tam =

nﬂiaion to Pag. 2-5
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. REVISION SHEET NO. 7

“When applying the requrements sPeciﬂed in CAR 05.2133 3
the i‘olloning procedtxre shov.‘l.d be follcwed .

Draw 2 horizontal straight line- (L:Lne 5 of
. Figure .2-2) through the greatest negative
value of n specified in items 8 and 9 of
'CAR Tsble 05-2, This will intersect line’ 3
drawn in accordance with CAM 05.2131c, at
- point J and will 1nbersect 1ine 2 at po:.nt G.

: .Example- |

- '_Item g’ The specified maneuver 1oad .faci'-or -2, 6‘7

- The negative load factor due to a
" down gust is es i‘ollcrws :

v_ n= b ‘685;&4312514’_ = 1 4.90 = "3-90

;

5’75x3.

-

| :The area:ber negative 1oad i‘actor of the above

i8 «3,90 8o it-determines line 5 of the basic .

ﬂight envelope of Figure ,2-2. It should bo
‘noted that the negative partion of the bagic-
- f1ight envelope is remesemted by the figure
- FOJOOfFigure. -2

: 'c- In general, a5 inveatigation of the following apec:l.tic S
basic f1ight conditions, whichk correspmd to points on"the =
basic flight envelope (See Figure ,2-2), will insure satis~

o ,facrbory covara.ge of the crit:tcal 1oading condit-iona.

8.

ti,.on T - (Positive High Angle of Attack)
§ co on corresponds to point ¢ on t.he

) _basi.c ﬂight. envalope. The aarodynsmie

~characteristics Cy; CP (or Gy M) s and Ce to. be

used in the inves 1gatiﬁn ahould be determi.ned L

- as follom

(cmtinued on rsvisim Shu’b No. B)

‘Revision to Page .2-6
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REVISION SHEET NO. 8

-(1) . CNI.“ -g—- (qaua]ly QQuals' approx-
1 imstely 2,0)

where "I = wing load factor correapond- )
:Lng Yo point c _ )

B L ag = dynamic pressure correspond-
- _ : - ing ‘Yo the velocity Vy, which
in tm:-n corresponds to pomt H

. (2) ©_ = value corresponding to Cyy, 88 obtained
: fron the airfoil characteglst:.cs curves
(See Figure .1-5) >

(3) C.P. or CM velue cwresporﬂingtocu a8 |
’ " determined from the airfoil characteriatiw
curves. -

-'b. Condition IT (Negative -_Hig'h Angla of .Atta_.ol':).
co on corresponds to point J on the
basic flight envelope. The aerodynamic -
characteristics to be used in the investigation
R should be determined’ as follows.

(1) GNIII nII‘3 (usual]).y equals appro:d.mately
- -l.O
(2) G, = value corresponding to ON (nay be

assumed equal to zero if poaitive)
(3) CP or: CM value corresponding +6 CNII

condition II1 (Positive Low A.ngle of Attack)
8 condition corresponds to point E on the

basic flight envelope. The aerodynamic
characteristics should be determined as follows:

"(1‘) cNfII'I = %%IE; . (C_lIII - %)

(@) ch= vs.lueJcorv_reSponding-to GNI'I]'; (may be
assumed. equal to zero if positive)

Revision to Page .23
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REVISION SHEET NO, 9 - ,
(3) c.P. ‘or °n = value corresponding to GNIII

‘Gondition III (llodiﬁ.ed Poaitiva Lmr Anglz oi'
order to cover the effects of
j-lim:l.ted use of the aila'ons ‘at Vg on the, mings = .
and wing bracing, such structure slwu]ﬂ be :l.n- )
vestj.gated for the following. S

SN Gn O o

>2 C.= valﬁeoorresondi ‘o
@) G e c1"1111

(3) Cy' = velue obtained from Figure .2—4, :
vhere c is the value correspondang to -

'-cﬂ c ' need only be applied to -I:.ha.t |
III o
“portion of the span ineorporating ailerona, :
‘wsing the basic value of Cy determined in
Condition. III over t.he remainder oi‘ the

Span.. -

Condition I‘V (Hegative I.ow Angle of Attack)
cordition corresponﬁa to point G on the .

- basic flight. envelope. The aerodynamic

characteristzcs shcmld be detemined 88 roilows

(I)GN =

(2) c value corresponding 'bo CN (may be

assumed equal to zero if positive),
“(3) C.P. or Cy = value. corrésponding L

camtltion V (G]Jding) This condition corresponds

to poE'E 771 on the basic flight erivelope and
. represents the flight condition where the ma.x:inm.m »
resrwsrd sacting chord load ocours. This condition o
wll only be critical for wing and wing bracing.
The serodynamic characteristics to be used in the.
innstigatim should be determinad as follows. ‘

(1) Gy z value corresponding to C, max. (positive)
(2) Gg' = G max. (positi‘re) + 0.01. P |
(3) C-P- or Cu = nlue corresponding to cuv -

. Revis__ior; to Pagé .2-9 |
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: os.zuo-a, 1. B

1. Por mumlly braced wings N the effects of tra.il:l.ng edge B

: flaps on the wing structure 8s a whole can, in general, be
acodunted for satisfactorily by modifying, when necessary, .
the basic ﬂight conditions 1n the follow:\.ng -mammer:

e Tho average va.'.l.ne of Gy! nsed in design conditions |
N IIT and IV (CAM 05.213% & e)ahmﬂdgqmor o
N - axoesd the qmn‘bity e | .

S Gy f S . .
7. where: G, is the average moment coefficient o

sbout the aerodynamic center (or at zero 1i£8)
.~ for the airfoll séction with flap completely
~ —extended. (The average moment coefficient
rofers to a wolghted sverage over the span when
" Oy is varisble. 'The wing area afrected ahauld Lo
-bensedintheweighting) - IR

'V, is the design speed with flaps m;ended, T
-~ specified in CAR 05,110. _ : T
,._V 18 the design glid:l.ng speed used in conditions TR

- IAT and v,

b, The average value of C,! usedindesign condition o
|-. SV (oA 05.21348) shounﬁ equal or exceed the quentity

X f
| cf Vg _
" wheve: c is the positive chord force
. coefﬁcien€ (average) for the. airfoil section
. with flsp completely extemded. (The average o S
“ chard fares coefficient refers to a uightod o
. average over the span) A - . B

it when ‘the above provisions are. made, -no balanc:lng eomputationa T
- for the extended flap conditions need be submitted; hence,
 these conditions cen also be eliminated from the design of the
'hcu'lzontal ta:L‘l. 8urfaces. : ’

 Bentsin o poge 1
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REVISION SHEET O, 11

o In special cases Where an investigation for the ‘
effects of unsymmetrical flight loads is required the
following assumptions should be made- .

a. Mod.if‘y Gonditions I and III (see CAM. 05 2134-a
+ &nd -c) and the most critical negative corndition
by assuming 100 per cent of the air load: to be
acting on one side of the glider and 40 per
~cent on the othber. _

'b. Assume the moment of inertia of the entire .
‘glider is ei‘fective._ - _

I'I:. will usua.‘.l.ly be convenient. to separate the effeots '
of the loads due to linear accelerations from the loads due

to torque T. It may be assumed that the stresses due to

unsymmetrical loads can be obtained by adding algebraically

- the stresses due. %o 70 per cent of the pormal (umnodif:.ed)

“loading to those determined by considering 30 per cent of

the normal total load to be acting upward on one wing panel
and 30 per cent to be acting domward on the other, The

 unbalanced moment or torque T is equal to 60 per cent of
- the normal total load on one wing panel times the distance

from the longitudinal axis to the centroid of the load
norma].‘l.y acting on the pa.nel. This is illustrated in

: Figo e 2"5

The a.ngular acceleration a resulting from the torque ’

".l' may be obtained from the following formla:

'_Q’ Ix (r&d/SBc..!

- where Ix' the momen'b of inertia of the -
' glider (and its contents) about
~ the X, or longitudinal axis.
(Ix mey be computed in accardance with the
~ procedure contained in NACA Technical Note
' No, 575.) = Iy in mass units.

| The torque T reais‘bed by any portion of the glider may

‘be obtained from the ‘following expression, assuming the

" angular acceleration to be consta.nt for all parts of the
glider- :
T - InO: (£%. 1'bs.)

vhen T, =¥d2

,wherenn.themass of part n
- ‘dp = the distance from the longitudinal axis
to the C. G. of part n in fee'b ‘

Revision to Page 2-12 B
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I-‘or wings havi.ng mean taper ra.t.:l.os (sea ¢ belmr)
oqual to or greater than ,33, the span disbr:l.mtion :
ahould be detemined as follows: ‘

N If “the wing does not have aerod;mamic tm:ut
"+ (lees, if the zerc 1ift lines of all sections -
are parallel), the span dd.stribution of norinal
force coefficient (Cy) should be agsumed to
. vexry in accordance with CAM 05 Figs, .26 amd
. +2=7, which are assumed to represent two . .
 extreme cases of tip loading, ' Each case should
be invest:;gated unless it is demonstrated that
 only cne is cri_tica_._‘l., As an alternative method,
it will be accepiable to investigate each design

‘cordition for only one span distribution using a . =

- rational distribution, except in the case of the-
- high-angle-of-attack comdition which gives the
- maximom forward chord loads (Conditiom I). For
this condition, the analysis should be made for

- both the rational dist:ibution and" that givon in -

Fig. 26,

_'_.B.' If the nd.ng has: aerodynamic tuist, the spa.n dis- .: :
"~ tridution should dbe determined by the alternative
method. givecn 4n (a.) above. .

e For | these purposes, the mean taper ratio is

. defined as the ratio of the tip chord (ob‘ba:l.nad
by exterding the leading and trailing edges to -
‘the extreme wing tip) to the root chard (obta:!.ned
‘by extending the leading and trailing edges to .
- the plane o:t‘ symmetzy),-- . _

- ., Acceptable motho&s of detemindng a ra'td.onal span

05. 21711-2

. distribution are given in Aimy-Navy-Civil =
‘ l“publicat:l.on ANCl(l), "Sparwise Air Load Diatribution“
" (obtainable from the Superintendent of Documents, .
Washington, D, C., at the nominal sum of 60 cents),
in N.A.C,A, Technical Report No. 572, in N.A.C.A.
‘Technical Report No. 585, in N.A.C.A. Tedmical
. Note Noo, 606, and in Appendix I, herein. .~

For all wings hav:.ng mean taper ratlos less than .33,
" the span d:l.stribubion should be determined by rational.

methads, unless it ia ‘shown that & moro severe diatributim '_ -

hasbemt'lsed..‘ :
Rﬂ‘:lsion‘bo Paze .2-14
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!htnct,obolwthq ﬂmmfhu pcgtshauldruau f.ollm:
vuom: meﬁgnmapplyeﬂytowingsrhichhan

mean taper ratios groator than .33 mlﬂthout
urodrnlﬁo mt. : ,

Hevimion to Page .2-15
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. 'l'he a.pprozimste method of chord loadings out]ined
el :I.n CAM 05,34310 for the testing of wing ribs is- y
_-'puiteble for conventimal two spar. construction: it
. ‘the rib forms a complete truss between the lesding. -
" and trailing edges., An investigaﬁon of the actual -
~ “chord loeding should be made in the case of stressed-
skin wings if the longitndiml stiffenars are. 'used to

aupportdirectairloads Inaomcasesitis

" necessary to determine the actual distribution, no'l'- -
 only for totsl load but for edch surface of thewim o
~ If wind tumnnel data are not available, the methods . = '
. outlined in N.A.C.A. Beports Nos. 383, 411, 456, 631
_and 634 are suviteble for this purpose, These nethods SRR
. congist in detem:lning ﬂ:e ibagich pressure distribu— S
. %ion curve at the "ideal™ angle. of attack and the S

. madditional® pressure. distribut:l.en curve for the
. ‘additional angle of ‘attack, These curves can be

"-several w:lde]y—-used

coordinated with ceruin ‘values of Cyy 80 that ‘bhe
 .finel pressure diatribuﬁon ‘curve ceén bé cbtained
.+ immedistely for any c&r Curves of thit nature for .
t ils can bo obtained diroctly

e g g e e i et g < <y e e e

e
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Fig. .2—9(b) is now plotted uaing as. ordinates the

valoes of Ry (:x obtained from item 7 of Table ,2-I.
The area under curve ,2«9(b) divided by the area
under curve .2-8(d) gives the distance of the mean
aerodynamic center from the base line O-F in Fig,

+«2=8(a).  This d:latame i.a :l.ndicatod as x on that
'ﬁgm‘so

- Ré'vis:l.pn to Page 7.2..‘19
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"3, A-tabular form will simplify the computations
. required to obtain the balancing loads for various
- flight conditions, A typical form for this pur-

CIVIL AEROMaVTIGS wawmr o
05 = GLIDER AIRWORTHINESS . . =~ - -
‘(Bdition of June 1, 1940)

REVISION SHEET _No %

.. pose is shomn in Teble .2-II. In using Fig.,2-I1

a.

/7 and Table .2-II the following assumptions and
' _cmentions ghould be enployed: y

, ,'Careful attent.ion should be paid to those '
, Toot-notes of Flg, .2-Ll Which pertain Lo

the sign convention that has been adophed. -

TT Imown forces are opposite in direction .

from those shomn in Fig, .2-11, & negative
sign should be prefixed before inszéﬁg—’
e computations, In particular, it

should be noted that the vertical distance,

» 18 negativas when the wing aerodynamic =

_cénter T8 £bove the C.g., and positive when

the wing aerodynamic center is Delow o
c.g,. The direction of imknown forces will

be indicated by the sign of the value =
obtained from the equations. A negetive

 value of n, will usudlly be determined from -

Y

\"C.

the balancing process, indicating a dowmn

.load on the tail, Fer conditions of

positive acceleration the solution should .

‘ give a negative value for n,, a3 the innrtia.
load willi be acting d . ‘The con-

vention for L corresponds to that used for -

. moment coefficients; that is, when the value

of Cy is regative oy should. alao be mga'bivo, .

' indicating 4 diving mnt

' A1) ‘aistances should be divided t.he MAC
: B'Efcra beIng used in the conputi&

Tho chord lcad ac'bi.ng at the taﬂ. sm-races
nﬁybemg]ected o

Revision to Page .2-25
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i e poked ShAE the Toad fastit apociﬂed
' fn AR 08,244 (z..o) 1a s yitimte Joad factor sod noh
o Lt ood tasicr.

Bﬂiﬂ-‘m 'bo Page .2-35
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®

' The note below sloetch (d) of figure .2-16 ahould read as fo]lm ' . e

"Note- P 900 lbs. or 2,0 times the gross weigh'b
‘ whichever is great.er (hm:.’c.)

Lo

 Revision to Page 241
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05 3213-5 Dmmmmn 01? AI.I.QWABLE s'mEssm AHD !.ARGINS 01? SAFETI
. Allo-lablaStressea..‘.' | .

o \-.,'.g.-'j In order to determine the allowable strauel for

‘the le edge skin, & representative sectiom _

ot nose spai'*_'xiould be static tested for - N

the follo'.’mg loadings (the length of the test . = = - Can

' 'specimen should nct be less than four times tho
‘ u:l.dth (or chcrd) of the apar)s - ,

- (1) Pure torsian () to establiah allonblel -
y “for torsion and churd shqar in the 1ead.tng
- edge skin, : >
(2) Chord bending (My) to establish the L
T e ~ " allowsble bending stress for the loading
LR T edge skin, If chord shear (S,) is also.
L e ST incluied in this test, it should be hep'b
TR Lo o Qlowas cmparedriththe d:ord bending

.- Inordertodotermmgthe dlwablem s o

. for the flanges and the web, if necessary be- . =~

" cause the web is unconventiamnal, a specimen ' A

" representing the web and flanges should be statde o R
testod tor ‘pure beam loads (uxands). SR

e, Im order to detemine the general bohlv:‘..or o:t
. the emtire structare, the complete spar should =
- be proo.f tasted for the wit:l.cal oondlﬁms(a)

4., The formulas coverad in Table .3-III should be
: *usedtooanpntetheallouabh stresses. Of S
' course, the "effective? areas used in such .,
" computations should be consistent with thoso
ued :ln the final streas amlysis. -

Rﬂisionto Page3-19 L
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. Jv}‘
m ARD TIRES _
; _' In Ihool type 1anﬁing gem, the approved ﬂleel _
“rating shall be equal to or exceed the gross weight -

if one main landing wheel is used, or half the gross oy
_ jaigh'b if two main landing wheels are wsed. Vhen S o

unrated wheels are employed, their uvitimate strengths
" should not be less than the ultimate loads to which : S
. they are subjected. Any standard tire adaptable to -
y the meel 'ﬂ.'l. be eonsidered accaptable. _ .

mmto Page .3-23 .
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05,3253 - A, 1, b. Bahavior of cmring in cmession and as a
, . - shear wab, including the eff.ects of m.nkling

" Revision to Page .3-26
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.hquiredtodemmtratethatthemsorhunehing
‘release mochanism will function properly when so = _
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OPERATION | msr or Tm m mmm:s:s

As stated in CAR 05.342 (d), operati.m tom e

: \;1(
BT

loaded as to correspond %40 one~half the limit forces

specified in CAR 05,251. (See also CAM OB. %434 (2d)):
.. These operation tests. should be conducted with the

~ "fuselage supported and restrained in a menner which.

- will avoid excessive ﬂapr.tngi.ng" ‘of the fuselage

. nose sections when the test load is suddenly released.

Inasmach’ as the purpcse of the test is to demonstrate
the releasing characteristics of the mecharism under

 Joad; the fuselage resisting loads may be appl:t.od at

any convenient peints on the ﬁuelage near the
rolun mechaniam 1oca.t:l.on

Bevision to Page 329
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05.34302-2. Loading schedule. A loading lchedule ahould bo

prepared, showing the load distribution to be used and

_ giving the values of the loads to be applied &t each
. stage of the loading process. When the load is to be -

- applied by mesne of bags of shot or by weights, it 48 -
desirable to weigh each increment of loading in advance

and to assign it to.s marked. space on the flgor, so that -
no coenfusion will result. The loads can be dividod into .

suitable. increments of aban'b one. sixth (16.7¢) of the
required "ultimete" load. In the ususl case, such
“incremerits w1l be one quarter (25%) of the- requ:l.red

m1imitn load, so that the "proof® test loed will have
been reached at the fourth increment. The "ultimate"

“load will then be reached at the sixth incrememt.
After reaching the "™ultimate" load, the size of 1'.ha

. increments should be reduced so 'bhat. the second -

- sdditional increment will produce 115%. of the "ult:lmate"
‘Joad:; - Hwever, if the structure should show signs of

failing at any time the 1oading incmments ahauld be

| accordingly reduced. _

'7 Rgvi’sio;:ﬂ:_ie Page S
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os. 310 2c(1)

(1) For the high angle of a:btack fJ.tght comiit:.on, ribs of- eho:rd
“length greater than 60 inches should be subjected to 16 equal
- “loads at the load points given in Tables ,3-~IV .or «3-V.. :
= -order to determine which set of load points is applicable to _
" 'the particular airfoil used, it is first necessary to determ.r‘:e‘
. the rolloﬁng alrfoil eharacberist.ics- B o

| f.-;a’. . (Pressure Distribution) classification - ‘this
- . is:expressed by & capital-letter followed by a
twodigltnumbersuchasclo,Bll ‘D 12, ete.

- , | R For the present purpose, only the number porbion

R 4 the classification need be considered. _ .
- B - O cme. - moment coefficient abont the a.erodynamic :
S cenf.ei'
c. . Cember - . 4n percent chard. (This is’ necessary only
. “in the case of airfoils having a "12" presaure '
-d:lstri‘tmtd.on cla.ssifieation.) o R

_ '.l'hcse characteristics are readﬂy obt.a:lnable for ot a:!r-

. "foils from N,A.C.A. Technical Reports Nos. 610 and 628, .

- -airfolls in the 10 or 11 classification, the 1oad points -
-g.'shonld_-be__ taken from Table .3-IV, using the line correspond-

. dngto h‘ocma _ value of the airfoil. (Table o3=IV . - -
huuld also be'Gded for rib loading points in cases where =

16 P,D. ‘tlassification 18 not available, ‘or in cases whers.

f‘he, designer does not wish to determine it.) For airfoils .

-the 12 chssiﬁ.caﬁon, ‘the Toad points should be taken

o from Table .3-?, using ‘the line corresponding to the

caniber of the airi'oil. + In cases where the

: 1331 ‘position of load mumber 1 is less than 1/2 inch from
_ aadingedge,loadsla:ﬂi’maybecombinedintoa '
ngle load (of twice the unit value) and applied st their
&1 ‘For ribs having a: chard of less than 60 inches,
-8 'equal ‘loeds may be used, their arrangement being such as
%o produce shears and momen't.s ‘of the same magnitude as
-would be produced by the applicati.on of 16 equal 1oads at '
the- 1ocations speciﬁ.ed abcvo. B SO

05-34310-36(2)
(2} For- the ned:l.m angle of attack’ cordition 16 equal loads . -

-"should be used on ribs of chord of 60 inches'or greater, .8 B

- -equal loads for chords less than 60 inchés. In either csse

. 'the total load should be computed as specified in CAM -

. 05.34310~2a. " When 16 loads are used, they should be applied

- at 8434, 15.22 19,74, 23.36, 26,60, 29.86, 33.28, 36.90,
40,72, 44,16, &9.22, 54408, 59.50, 65 80, 73.54, and 85.70

- per centofthechard. When 8 loads' ave’ used they shallbe
80 a.n-angod as to give coﬁaparable results. R

B.eﬁsion to Page - .3-36
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WING TORSION TEST
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(Delm thjs aection. (This subject :I.e now

cmmd by § 054350, Fim ‘*~3—8 (page 3_39)

ds still applica'ble. )

e _“Rei_isiqn to Page +3-37

AR




‘CIVILI, AERONAUTICS MANUAL
~ 05 = GLIDER. ATRWORTHINESS
(Edition of June 1, 1940)
- REVISION SHEET NO.. 27

05.3434—»2,

5.23020

d.

bt

Y ’ -

Towing and launching loads 'CAM 05,251 states that it

will be unnecesdary to irrvestigat‘e launching and towing
loads aft of the front spar. However, in testing for

 these coniitions, loads must be applied at points aft

of the rear spar to resist the test load on the towing
hook. Care should be taken in testing for these con-
ditions to guard against overloading such portions of

""t.he fuselage. For instence, if'the side load (CAR 05,251-d)
is resisted by the front strut fitting amd the tail post,

and nothing else, the loading in the rear part of the -
fuselage might be higher than the design load and failure -
would occur. The solution in this case would dbe to apply
a moment at the wing root fittings and at the strut
points as well as at the tail, each of which would be

less than the maximm 1oads ’for vchich the fusela.ge is

) designed.

When' dec:.ding the magnrbude and location of the fuselage
loads which will resist the towing loads for test pur-

' poses, it should be borne in mind that, in actual flight,
“the loads on the tow line, especially side léads, are

resisted by inertia loads as well as by air 1oads. For

. example, much of the side load will be resisted by the

inertia of the wing, through the wing root fittings,

- while the vertical components of the towing loads will

be resisted mainly by the inertia of the various items

- of mass in the fuselage, with the loads being applied
lthrough t.heir points of attachment to the mselage.

Reference is. made £ GA.R 05.2&5 which affects the o
strength of the wing root fittings and smmndmg

| structm agaa.nst unsymetrical loads.

‘I'he commen‘bs of the preceding section. regarding testing
for towing losds apply also.to landing gear stetic tests.
Care should be exercised so that no part of the fuselage

- . ig overloaded locally abt po:lnts vlhea'e high 1oads would
. not normally be expectad

Revision‘bo Page .3—-4'7 |



0535 FLUTTER PREVENTION TESTS

08 356 WING TORSION TESTS :-AND'DETERMNATION OF GOEFFICIENT oF
. TORSTIONAL RIOIIT Cpp 0

./ oo

1 In order to determme the coei‘fn.cient of t.orsional
R r:r.gidity CrRs. it is pecessary’ ‘to apply ‘a pure torsional
7. couple near the- wing tip and to masux'e-.the resulting
-+ angular deflection of the wing ab selec‘ted intervals EO
.-along the semi-"pan. iR SN

.1‘_.‘..

”:'_-"2 Set-up.._ The mng should be moun’oed on. the fuselaoe e T

" or & sultable jig, either of which should be anchored

" --j’fsolidly to the floor or-- ‘wall to prevent movement ov. dls- :
- placement of-the wing.  The landing gear -should be .
- - blocked on-the airplane, The torque load may. bef__a..pplied R
. tothe wing tip through several beams clamped to the m.ng-‘ e
&8 near Yo the tip as is practical “such’ as the -outermost.- T
_d.rag truss compress:.on rib 1ooation. ;The platform cablesi-'_- S
-~ “..should be attached to the torque beams an equal.distance - .
StV Lt forward and aftoof the elastic axis.of the wing. This |
T T s e axds may be located. expenmntally by roc.king the: torque
Chen oLl beam - and noting the modal point on the Wing chord'as
e 7 yiewed from the tips  Typical set-ups are shown in F:Lgure SR
L .43=8.  Care should be. ‘taken to see. that t"le strength of
o ookhe local wing ‘structure at the péints of applicat:.on of ©..

 »the torque loads from the beams: is- adequate. For.con.. R

- “.wentional two' spar wood uings, it is: advisable to apply
., the. Toad directly ‘to the ‘spars. through wood . blor'ks rather -

- than attempt to carry. the load through a.{r:.b to the spars.. f:f' o
L ‘_Wings ‘which are to be fabr:l.c coverad sho _d/be t.ested '

-‘--uncavered N F PR s S

P ,Sceles for reading t.he deflections should be susPended from :
© 0 ... 'the leading and trailing edges of the w:mg (excluding the
.o 4 aileren 'T.E.) &t intervals-.of approrx:!.ma'{'.ely 107 of the'wing .
. semi~span, and ‘should preferably be graduated in the decimal = *
i system with graduations sufficiently fine to obtain readmgs.:_-::__
‘. to'a indredth of an inch, "The deflection readings canbe
SEl o T :-,readily obtained by the use of a_ "Wye" level or transit set = -
R .. up at some point that will pemit- sighting on all scales.- IR SN
SRR Co /. Several additional-scales should be attached to the fuselaae_-' i
5 and opposite wing (or jig) to determine if there is any’ .
= ov relatiwe movement of the entire ‘airplane.  The level should
- % ".be checkdd against a bench’ mark on the wall before a.nd afberf}“
o ‘each grcmp ofreadings.‘ SR ST e

O 6WRB020 .ot e T }-5. SRR SRR
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3 _i.gg The fo]loring procedm'e mav be usad

Obtai.n gero torqm reading on a:l.l aca].es, 1.0., the tm
L :,platfom should be anpported so. that. thera will be no
- torqne couple act:l.ng , : S

b. ,Add a' suff:l.cien‘b amunt of weight to each p]atfm tmtil

readsble deflections are obtained. ‘In general, it will
_be found desirable to make this first ‘forque moment :
(inch-lbs,) equal numerically to approximetely 140% of '

the gross weight of the glider, Care should be taken et

' ' to include the tare weights of the platfm-ms in'the
_i-torque oompubations. - ,

ey 'I'ake readings of a:l.l scales.. _

d,  Add suﬁ‘ieignt. load' ‘t.o mcrea.se the torque by 505 a.nd
o ‘_talce acale readings.- S

e, Add suﬂic:.ent load aga:i.n to increase the original torque

by 100% and take scale readings. This last torque should

. result 4x a twist of the wing of from I.5 to 2.25% at the:

S .wing tip, ‘which is desired :l.n ordar to- obtain sat:l.afactory
. -data for compubing CTR- R

. A fThe data to be ‘recorded: are; _’ohe 1oad applied; its lever
. arms the. deflection- readings a'l'. ‘selected points; and: the
. exact location of these points both elong the span-and
" along the chord of the wing, It would be desirable to-

" uge a table such as shown on page ,3~52 which woum :l.nclude |

all compubations necesse.ry for detemi.ning c‘l‘R

E 4. mt,erpretation of resul‘bs. Hava.ng obta:med the lead:l.ng a.nd
" edge deflections (F and R in table (3eVI or & corresponding set of

 dats, the angle of twist at each section of tha Wing for a given

 tarque, .or platform load, is calculatad and plotted against tha wing L

emi-Span measured from 'ohe wing Wpe

T 9 = Angle of’ t!i.st :!.n degrees at amr sectd.on of the wd.ng ‘
e tan-l (Lead; edge defl. . (F) 4 trailing edg: def.‘l.. R- =
B 14 (f%‘dﬁ&-d distances beween 8
f:'.or 9-57.3-F+R degrees . B

'-.‘Plotting the deflection (F and R) and a.ngle of wist (B)aga:mst wing /

. semi-span (L) will reveal any inaocuracies in the data and will
o ;facﬂitata checld.ng the results. PR _

T he coefficient of toraional rig:.dlty may now be mputed using the

f,\_

.3~51 _-.' S
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, Coefﬁoient " tm'sional rigidi'by (lb.:l.n 2). 1t is equal tp'; -
- tER reciprocal of the toraional deflection per unit 1ong+.h per ‘
: unit- torque end 1s usuglly expressed in vilues to-the. 10-6, .

‘48 = Angle of twist in degrees, :I.n ‘Yength aL (in inches), caund :
by & torque of" ¥ ' ineh pounds. Réferrihg 4o the curve of angles .
‘of twist () vs.. ‘semi-gpan (1) shown in Figwre .3-9, it will' be
seeri that 46 = slope of the tangent drawn to the curve at any

 given poin®’ Hence , it is.only neceasary to draw the requizéd .
~ tangent to the curve ‘at the vaiue of I at which the cmj,g dgjs_red
_a.nd obtain %,'0: to use 4n: tbe ‘above: fomula for GTR- v

It 18 very important that tha tangent line be dram acaaratoly.
‘This can best be done by first drawing the reflected curve to
~ the point of tangmcy (originsl curve may be dreawn. on trans- .
- ‘parent paper and used reversed or the targent spotted in directly
by use of a small mirror), and then by bisecting the resulting
 angle, as shown in Figure .3-9 for & wing section 60 inches from
., the wing tip. The tangent line should be extended to both axes
'so that the slope of the line may be oanputed aecura.tely wh:l.ch
in t.lﬁ.s example is equal to dﬁéo/dLéoo T \

should be computed for each of the three torque cmdiuona ‘

g 884 ‘at a pumber of points along the wing semi-span and p:l.otted S
L against the distance from the wing tip (L). This curve will show
.- the variation of torsional rigidity throughout the semi-span and
. -may be used for ‘purposes: of compa:-iaon with wings aimilarly B

'tested (See CAM 05.4100) -

L3851 vmmnon TESTS

1, The required vj.brati.on tests may be. made by ahak:l.ng the -
~ verious units of the glider by means of an unbalanced rotating
'weight driven through & flexible shaft at speeds which can be
controlled and measwred, or by, other- pcceptable ‘methods, These
tests should be made on & camplete glider. - The fréequencies -
obtained for the' various units should be entered in Form ACA-719- )
‘Flutter Control Data.. (A reprodu¢tion of this form to a.pproxlmately
- . % scale is shom &s Teble .3-VII on page .3-55.) Copies of this .
B form ma.ybe obtained from the ofﬁces m‘bioned in. paragraph 2 below. '

2. vibration e t is availatle. at the Civil Amnmucs
‘Adnin¥s